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INTRODUCTION 
The absorption of ultraviolet light has been applied to a 
great amount of practical work as well as to theoretical investi-
gations. Although the actual mechanism of the absorption of ultra-
violet light by organic molecules is still imperfectly understood, 
it is of considerable value in the determination of structure and 
of other molecular properties of organic compounds. As a result of 
extensive investigations by various workers, much knowledge of basic 
nature arrl primary importance has been accumulated. Certain of these 
generalizations have proved of value in the determination of molecular 
structure. 
This is particularly true in such substances which contain a 
simple chromophere such as a carboeyl group or a conjugated system 
of unsaturation. Ultraviolet absorption has been frequently used 
for the determination of structure in the syntheses of organic com-
pounds, as well as in studies of natural products and other sub-
stances of biological importance (19)• 
Not only is absorption of ultraviolet light of value in 
determining molecular structure, but is also of importance in the 
identification of compounds. The characteristic ultraviolet 
absorption spectra possessed by organic compounds serve as useful 
"fingerprints" for identification purposes. 
The purpose of this investigation was to determine the ultra-
violet absorption spectra of a group of iodinated phenols. The 
spectra were to be examined as a possible n~ans of ascertaining 
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molecular structure, particularly regarding the position of the sub-
stituted iodine on the phenol\c molecule . The absorption spectrum 
of the parent phenol of each of the iodinated products was also to be 
detennined. Any information regarding the effect of iodine sub-
stitution, as shown by a comparison of spectra, would possibly serve 
as an aid in deciding questions of certain molecular properties. 
The Beer's law behavior of each of the iodinated phenols was 
also determined. Such information is of importance in quantitative 
ana}ytical procedures. 
The compounds investigated included o-iodophenol, 2,4,6-tri-
iodophenol, 2-iodo-p-cresol, diiodo-o-cresol, diiodo-m-cresol, diiodo-
o-chlorophenoI, diiodo-m-chlorophenol, diiodo-p-chlorophenol, 
diiodo-o-bromophenol, diiodo-p-bromophenol, tetraiodo-o-hydroxy-
benzoic acid, 4-iodo-m-r.ydro:xybenzoic acid, diiodo-m-cydro:x;ybenzoic 
acid, methyl 3,5-diiodo-salicylate, etcyl 3,5-diiodo-salicylate, 
and diiodo-m-aminophenol. The iodinated phenols, with the exception 
of o-iodophenol, were prepared by previous inve_tigators (1), (9), 
(15), (17). 
THEORY AND METHOD OF niVESTIGATION 
Ultraviolet light, a relatively small component of the 
electromagnetic spectrum, consists of radiant energy having wave-
lengths from about 4000 to 100 A. The symbol A designates the 
Angstrom unit, equal to 10-8 centimeters or 10 millimicrons. Since 
such substances as air and quartz are opaque to light of wavelengths 
shorter than 2000 A, the lower limit of practical ultraviolet spec-
troscopy is generally at the region of 2000 A. 
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Molecules of certain substances, particularly those of aromatic 
organic compounds, become colored, by the absorption of light, when 
exposed to ultraviolet radiation. Different substances absorb light 
of different frequencies, and by varying amounts, thus resulting in 
characteristic absorption spectra. Absorption spectra differ from 
emission spectra in that the latter are produced by the emission or 
release of radiant energy as a result of the transition of the atom 
or molecule from a state of one energy level to a state of lower 
energy (27). Absorption spectra, however, can be attributed to 
transitions, upon the absorption of r adiant energy, from states of 
low energy content to states of higher energy content (23). 
There are differences in the absorption spectra of atoms and 
molecules. In atoms, absorption of light effects only the changes 
in electronic energy levels. These energy levels are relatively 
far apart, and the spectrum consists of an open ~tructured set of 
lines. In molecules, in addition to energy levels accompanying 
various distributions of electrons, there is also associated with 
each electronic arrangement various possible modes of vibration 
between the atoms. For each mode of vibration there is, in turn, 
a number of possible modes of rotation of the molecule. Each process 
is accompanied by differences in energy corresponding to each 
possible electronic state or mode of vibration or rotation. Rota-
tional energy differences are small in comparison to vibrational 
4 
wh' ha e i tu smal r than differences in energies of 
( 7) ( 
a r ult f he mple relati nship of energy levels, a 
m 1 ul may n e eral different ways, depending on the 
by the radiation absorbed. Absorption in the infra-
n f 1 w frequencies causes the rotation and vibration of 
le • Thee perations involve relatively small energies of 
t 4 00 calories per gram-molecule. In the ultra-
vi 1 t region however, absorption consists of displacing an outer 
ele n in he m lecule. A sorption of ultraviolet light requires 
en rgies ranging from about 71,000 to several hundred thousand 
al rie per gram- olecule, depending on t re extent of displacePlent . 
ome irres tbe energy is sufficient to cause not only the displace-
men of he electron, bu also to remove it entirely from the 
m ecu e, hus bringing about ionization (7) . 
Thus, absorption of ultraviolet light by molecules produces 
changes in electronic energies, each accompanied y changes in 
ro ational and vibrational energies . The superposition of the 
rotationa and vibrational energies on the electronic energy change 
of the molecule result in a complicated pattern of lines called an 
absorption band, in contrast to the sharp line spectra of atoms (27) . 
The changes in energies, as produced by the absorption of 
radiant energy, roa.y be considered as a transition of the molecule 
from a g- ~1n sate of lo energy content, to an ionic, electronically 
exciteo. tate of 1ig e era content. The differences in energy of 
- - - - - - - - - - -- - --
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the two states determines the frequency of light absorbed. This rela-
tionship can be stated mathematically by the Bohr equation: 
= h -V 
where E2 and E1 are the energies of the excited and ground states, 
respectively, h is Planck's constant of 6.624 x 10-27 erg-second, 
and v is the frequency of light absorbed. The smaller the 
difference in energies of the two states, the smaller the frequency, 
or longer the wavelength, of light absorbed (11). 
There are several factors which may influence the energy 
values of the initial or excited states, thus controlling the differ-
ence between the energies, and consequently the wavelength of absorp-
tion. Before considering these factors, however, it is believed that 
some fundamental laws of absorption should be discussed. 
Absorption is found to be a function of the concentration 
of absorbing medium. A beam of monochromatic light is weakened 
upon passage through a medium in such a manner that the intensity 
of the emerging beam decreases exponentially wit increased concen-
tration of the absorbing medium. This relationship, lmown as Beer's 
law, may be expressed 
I = -Kc I e 
0 
where I is the intensity of the emerging beam, I is the incident 
0 
intensity, c is the concentration, e is the base of natural 
logarithms, and K is an absorption coefficient, constant for a 
given wavelength and characteristic for the substance serving as 
absorbing medium. 
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In the same manner, absorption is a function of thickness of . 
absorbing medium, such that 
I = -Kd I e 
0 
where d is the thickness of medium through which the light must 
pass. This relationship is known as Lambert's law. 
Usually the two equations are combined and written with 
logarithms to the base 10, resulting in the common form of the Beer-
Lambert law: 
where the thiclrness, d, is expressed in centimeters, the concentra-
tion, c, is in moles per liter, and ( is the molecular extinction 
coefficient, a constant term which is characteristic of a particular 
substance at a given wavelength. 
Exceptions to Beer's law often occur, particularly at high 
concentrations. These deviations indicate molecular interactions 
such as those causing dissociation, complex forma~ion, or polymer-
ization (28). No actual deviations from Lambert's law are lmown to 
exist (29). 
The term, log I /I, is employed as a unit by which the extent 
0 
of absorption is expressed. The terminology which has been used in 
the literature to express this term has included extinction, absorb-
ance, absorbancy, and optical density. In this paper, the term will 
be expressed as optical density. 
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Qualitative Analysis by Absorption 
A descriptive theory, of primary importance, dealing with the 
absorption of light in terms of absorption ascribable to specific 
atomic groupings, has been made by Lewis and Calvin. According to 
the theory, which might be called the chromophore theory, absorption 
is due to the excitation of electronic oscillation by t he electric 
vector of electromagnetic radiation. The determining factors 
influencing the absorption of light by such structures as, for 
example, a conjugated system, are (1) the number of electrons actually 
involved, and (2) the mobility of these electrons (24 ). 
Consequently, the more mobile or loosely bound electrons 
will require lower energies, and absorption will occur at lower 
frequencies. This relates absorption very closely to resonance, as 
resonating structures allow a greater mobility of valence electrons 
than do saturated systems. In support of this, it is found, in 
general, that materials lmown to possess resonance will absorb in the 
visible and ultraviolet, while the saturated paraffins are trans-
parent down to regions below 2000 A. (3). The most common form of 
chromophore is the conjugated system, of which the benzene ring is 
an example. Other chromophores causing the absorption of ultra-
violet light are carbonyl-, azo-, nitro-, and nitroso- groups (11). 
Thus, if a molecule is to absorb light, it must possess a 
number of possible resonance forms, t he interactions of which lead 
to different energy states. The greater the resonance between a 
set of structures, the more stable will be the state made up of 
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those structures. A substituent which modifies a molecule in such a 
way as to increase its possible resonance forms will, in general, 
tend to stabilize the excited state more than the ground state by 
increasing to a greater extent, the number of configurations con-
tributing to that state. The stabilization of the excited state 
results in a lower energy content of that state, and consequently, 
a decrease in the difference of energies E2 and E1 , thus causing 
shifts to longer wavelengths (23). 
Price, investigating the effect of alkyl substitution on some 
fundamental chromophores, correlated reductions in ionization potentials 
with shifts of the spectra to longer wavelengths. Both of these effects, 
produced by alkyl substitution, were explained as being due to a lar~r 
stabilization of the excited state of the molecule relative to the in-
excited ground state (26). 
Substituents which alone do not cause absorption in the ultra-
violet, but which do alter the absorption of chromophores, have been 
designated as auxochromes. A classification of t ~e effects of such 
substituents, based on the observed changes in the spectra of aro-
matic compounds, has been made by Jones. The changes produced by a 
substituent may fall into one of four well differentiated classes: 
(a) bathochromic effect, (b) fine structure effect, (c) conjugation 
effect, and (d) the steric effect (20). 
Bathochromic effects cause shifts of the whole spectrum to 
longer wavelengths, with no altering of the general shape of the 
curve. The magnitude of the shift depends on the position of the 
substituent on the ring (21). Examples of substituents causing 
9 
bathochromic shifts are alkyl groups, amine salts, and bydroxymethyl-
and related groups (12). 
Fine structure effects cause pronounced sharpening of the 
resolution of absorption bands. This effect, although rather un-
common, may be attributed to vibrational activations of the molecule, 
and is produced when an unsaturated bridge separates two active 
chromophores (21). 
The effects of unsaturated substituents, or the conjugation 
effect, are caused by non-hydrocarbon groups containing an atom with 
an unshared electron, as well as unsaturated hydrocarbon groups with 
at least one double bond. Common au.xochromes of the latter type a.re 
phenyl groups, olefins, and cycloolefins. Non-hydrocarbon substit-
uents, which usually cause broadening of bands in addition to shifts 
to longer wavelengths, include amino-, phenolic bydro:xyl-, cyano-, 
and nitro- groups, and the halogens (12). Unsaturated groups are 
believed to act by lowering th3 energy of certain of the polarized 
structures of the excited state of the molecul (21). 
Steric hindrance effects are typically the opposite of the 
conjugation effect, resulting in shifts to shorter wavelengths and 
decreased intensities. Steric effects are commonly exhibited by 
substituents which normally result in conjugation effects. The 
effect is generally assumed to be caused by steric hindrance to 
resonance, as in the case where the ortho position of the molecule 
is, filled by a large group (12), (22). 
In addition to the effects of auxochromic substituents on the 
spectrum of a substance, there may also be considered the effect of 
10 
the solvent. Very often useful information may be obtained by deter-
mining a spectrum in two or more different solvents. Coggeshall and 
Lang, investigating the effects of solvent and temperature on the 
spectra of phenols, obtained some interesting results. These workers 
found that ethanol as a solvent generally caused shifts to longer 
wavelengths, smoothing of the band structure, and an asymmetrical 
broadening of the fundamental absorption band. The spectral changes 
were assumed to have been due to stabilizations of the excited states 
by electronic interactions between the ionic form of the phenolic 
molecule and the dipole moment of the alcohol. Shifts were greater 
for unhindered than for hindered phenols. This difference was 
ascribed to the hindrance offered by large ortho-positioned groups 
to the approach of the ethanol molecule to the phenolic hydroxy 
group (S). 
In a later paper, Coggeshall and Glessner report that further 
shifts resulted when sodium hydroxide was added t o ethanol solutions 
of the phenols. These shifts were attributed to the production of 
the phenolate ion. Again, varying degrees of shift were found in 
substituted phenols, depending on the extent of hindrance offered 
by groups in ortho position to the hydroxy- group. The extent of 
bathochromic shifts also varied with concentration of sodium hydrox-
ide present (6). Coggeshall suggests the importance of these 
behaviors in deciding questions of acidic or basic natures of a 
substance, as well as a means of gaining information concerning 
ortho- positioned substituents (2). 
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The effect of halogen substitution on the spectrum of a chro-
mophore is to cause, in general, a shift toward the visible and an 
increase in intensity of absorption. The halogens have about the 
same effect as lzy-drozyl and amino groups, in that they have mobile 
electrons which can resonate with or migrate into the ring (25). 
Hodgson, investigating the absorption spectra of some meta-substituted 
phenols, found that peak displacements were to longer wavelengths 
relative to that of phenol, with the exception of meta:fluorophenol. 
These results indicate a loosening of the electronic structure of 
the phenol molecule by substituents which included chloro-, iodo-, 
methyl-, and rnethozyl- groups. The fluorine atom, however, imposes 
a restraint. Of the three other meta-halophenols, the iodo derivative 
had the greatest shift, and the chlorophenol had the least (18)o 
A distinguishing feature of analysis by ultraviolet absorption 
is the localization of the absorption by specific chromophores. Since 
compounds absorb in the ultraviolet according to chromophores, 
absorption in this region is useful in the classif ication of materials 
of unknown structure. Once a material is classified according to 
chromophore, further information may be obtained from the shape, 
intensity, and location of absorption bands. For example, para-
substituted aromatics are known to be stronger absorbers than ortho 
and meta-substituted ones (4). With disubstitution, the displace-
ments to longer wavelengths are considerable if the groups are of 
opposite types with regard to their substitution directing powers. 
If the groups are of the same type, displacements are usually less, 
1 
and often to the extent of causing shifts to shorter wavelengths 
The use of ultraviole.._ absorption in the determination f 
molecular structure, although valuable in many cases, does possess 
certain disadvantages. The fact that only a relatively small number 
of known chromophores has been established, and that ma.uy compoun s 
do not possess absorption, imposes li--ni.tations to the gaining of 
detailed information. For best results, the ultraviolet technique 
should be accompanied by auxi.liary chemical tests, or used in con-
junction with infrared or Raman spectroscopy (4). 
Quantitative Analysis by Ultraviolet Absorption 
The applications of ultraviolet absorption to quantitative 
analysis are based on the Beer-Lambert law of absorption, which 
has been previous]y discussed. To determine the concentration of 
a substance in solution, it is merely necessary to determine the 
optical density at a wavelength of maximum absorption. Then, from 
known values of the molecular extinction coefficient and of thiclmess 
of absorbing medium, the concentration can be calculated from the 
Beer-Lambert expression. 
When the substance in quest.ion does not obey Beer's law, 
it becomes necessary to construct a calibration curve in which 
concentrations are plotted against optical density or some other 
unit of measurement. The concentr.::i,tion of the unknown .,ample can 
then be read off of the calibration curve. 
In mixtures, the absorbances of l,he various ompon nLs Hl' 
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additive, making it necessary to use a more complicated system of 
calculations. 
The analysis of one absorbing component in a mixture 
of absorbing compounds is easily obtained by comparison 
between pure compound and sample at one wavelength. The 
calculation involved is : 
Absorbance of compound in mixture 
Unknown concentration (g/1) 
Absorbance of pure compound 
Concentration of pure compound 
used to obtain its• spectrum 
= 
Analysis of two mutuall.,v interfering components re-
quires the simultaneous solution of two such equations 
containing the data obtained at two wavelengths. Addi-
t ional terms are necessary to correct for the interfer-
ence of one component at the wavelength position of 
another, mald.ng a total af four absorbance terms. The 
number of terms increase as the square of number of 
components (13) . 
Since a successful quantitative determination of mixtures 
requires a minimum occurrence of interfering regions of absorption, 
it is obvious that ultraviolet absorption is not widely applicable 
to the analysis of mixtures of similar compol ~ds . It is possible, 
however, to accompa.ey the procedure by other means of separation 
such as fractional distillation, which would serve to decrease the 
concentration of an interfering component. A more direct separation 
of absorption bands may be obtained by the addition of a base to 
mixtures containing acidic compounds such as phenols. The ionization 
of the phenols would result in shifts of absorption bands. The same 
principle would obviously apply to mixtures containing basic compounds, 
in which case the addition of an acid would cause shifts which would 
serve to separate the spectra of the components (6), (3). 
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Beckman Spectrophotometer 
The instrument used in this investigation was the Beckman 
Model DU Quartz Spectrophotometer. This instrument is well suited 
for laboratory investigations of absorption, and is the one with 
which most of the absorption spectra appearing in the American 
chemical literature since 1940 have been obtained (10). 
The basic components of the Beckman Spectrophotometer con-
sist of hydrogen discharge t ype and incandescent lamp sources, 
a 30° quartz Littrow prism monochromator, interchangeable ultra-
violet and red-sensitive photocells, and a two-tube amplifier which 
operates a milliammeter (10). 
The following is a schematic diagram of the instrument. 
Fig. 1. Beclanan Model DU Quartz Spectrophotometer 
Light from a source A is focused on the adjustable slit D by 
means of a concave mirror Band a plane mirror C. The beam passes 
from the collimating mirror E to the reflecting surface of the 
Littrow prism F. The dispersed beam, any wavelength component of 
15 
which may be focused back on the collimating mirror by rotation of the 
prism, then returns along nearly the same path, passing above the mir-
ror C and through the sample G. A filter slide His used to reduce 
stray light. After passing through the sample, the intensity of the 
beam is measured by the phototube I. 
Either of the interchangeable phototubes may be used at -will. 
These measuring cells are of the vacuum photoemissive type, and in-
clude a 11 red-sensitive 11 cesium oxide tube for use in the range from 
6250 to 12,000 A, and an ultraviolet-sensitive cesium-antimony tube 
for use below 6250 A. 
The photometric scale of the Beckman Spectrophotometer is based 
on electrical rather than optical principles. The photoelectric 
current from the irradiated photocell produces across a load resistor 
a voltage drop which is balanced by a potentiometer. The opposing 
potential, from a slide-wire potentiometer in the input current, 
necessary to balance the voltage drop, is a:rr;:,lified electronically 
and indicated by a milliammeter on the instrumen~ (16), (14). 
For measurements in the ultraviolet region below 3200 A, the 
combination of components of the instrument include the hydrogen 
discharge lamp, the ultraviolet-sensitive phototube, and fused 
silica absorption cells, which are transparent to ultraviolet light. 
In order to make an absorption determination at a given wave-
length, three readings are usual]y required; the zero reading, in 
which the beam is blocked from the phototube, and the galvanometer 
is brought to balance by a "dark current" adjuster; the zero 
absorbance reading, in which the beam passes through the standard 
16 
or solvent, and tbe milliammeter is brought to balance by adjusting 
the slit width or the 11 sensitivity" adjustor; and the absorbance 
reading, in which the test solution is placed in the beam and the 
galvanometer is brought to balance by turning the potentiometer 
dial (14). The optical density and per cent transmission values 
are both indicated on the slide-wire dial. If the optical density 
is greater than 1.000 (transmission less than 10 per cent), the 
sensitivity may be increased tenfold to permit use of the full 
potentiometer scale. This permits optical density measurements from 





The iodinated phenols for which absorption spectra were to 
be determined were purified by recrystallization. Petroleum ether 
was used when possible, but in some cases it was necessary to 
employ water- ethanol mixtures. 
The spectra were determined in absolute ethanol, which was 
used without purification. Benzene is a common impurity in absolute 
ethanol, but in determinations wi. th the Beckman Spectrophotometer, 
any effects due to benzene are eliminated by using the same ethanol 
for solvent as for comparison standard (6). 
Samples of about 10 to 15 milligrams were weighed into 50 
milliliter volumetric flasks, dissolved, and diluted to volume with 
absolute ethanol. Aliquot dilutions of the stock solution were 
made so that the optical density at maximum absorption would fall 
in the approximate range of o.5 to 1.5 optic 1 density units. The 
preliminary procedure in determining a spectrum was first to locate 
the regions of maximum arrl minimwn absorption. If considerable time 
was required for this, a fresh sample of solution was placed in the 
absorption cells. The optical density at several wavelengths, 
centered at regions of maximum absorption, were then quickly but 
carefully determined. The remainder of the spectrum was then 




The phenol was obtained from the J. T. Baker Chemical Company. 
The p-bromophenol, o-bromophenol, m-aminophenol, m-hydroxybenzoic acid, 
and eth.,vl salicylate were procured from the Eastman Kodak Company. The 
o- chlorophenol, m-chlorophenol, p-chlorophenol, o-cresol, m-cresol, and 
p- cresol were products of the Matheson Company, Inc. The o-hydro:xy-
benzoic acid was purchased from the Fisher Scientific Company, and the 
methyl salicylate from the Central Scientific Company. 
Iodinated Phenols 
With the exception of o-iodophenol, which was purchased from 
the Eastman Kodak Company, all of the iodo derivatives were pre-
pared by previous investigators. The diiodo derivatives of halo-
genated phenol, including diiodo-o-chlorophenol, diiodo-p-chloro-
phenol, diiodo-o-bromophenol, diiodo-p-bromophenol, and 2,4,6-tri-
iodophenol were prepared by Abernathey (1). Iodine derivatives of 
ortho substituted phenols, inclllding diiodo-o-cresol, tetraiodo-o-
hydro:xybenzoic acid, methyl 3, 5-diiodo-salicylate, and ethyl 3,5-
diiodo-salicylate were prepared by Higgins (17). The 4-iodo-m-
eydroxybenzoic acid, diiodo-m-hydro:xybenzoic acid, diiodo-m-amino-
phenol, diiodo-m-cresol, and diiodo-m-chlorophenol were prepared by 
Duell (9). The 2-iodo-p-cresol was prepared by Gill (lS). 
19 
Ethanol 
The absolute ethanol used as solvent was purchased from U. s. 
Industrial Chemicals, Inc. The alcohol solutions used for recrystal-
lizations of compounds were prepared from 95 per cent ethanol of the 
same source. 
Petroleum Ether 
The petroleum ether used in recrystallizations conformed to 
standards of the Anierican Chemical Society, and was procured from 
the J. T. Baker Chemical Company. 
Ultraviolet Absorption Spectra 
The spectra were determi ned at 2-millimicron i ncrements 
from 220 to 340 millimicrons. In some cases it was necessary to 
extend the range in order to include the primary absorption band. 
The molecular extinction coefficient, E , was then calculated at 
each wavelength by dividing the optical density val~e, log I
0
/I, 
by the concentration in moles per liter. Since the absorption cells 
were of 1 . 00 centimeter in thiclmess, no calculation involving 
thiclmess of absorbing medium was required. 
To present t he spectra, the logarithms of molecular ex-
tinction coefficient, log E , were plotted against wavelength 
in millimicrons, >i, m µ • For the sake of uniformity in graph si ze, 
no value of log € greater than 4.000 was retained in the plotting. 
To aid in comparisons, the spectrum of each iodinated phenol appears 
with the phenol from which it was derived. 
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The Beer's law behavior of the iodinated products are shown 
in tables listing concentrations and corresponding values of optical 
density and molecular extinction coefficient. A constant value of 
the extinction coefficient, , indicates conformity to Beer I s 
law. 
Ultraviolet Absorption Spectra 
of o-Iodophenol and Phenol 
The position of maximum absorption of o-iodophenol was at 
280 millimicrons. The absorption band shows a rather sharp in-
crease in intensity and a shift to longer wavelengths relative 
to that of phenol, which was centered at 27{2 millimicrons. The 
absorption band of o-iodophenol was also somewhat broadened in 
comparison to that of phenol. 
The conformity of o-iodophenol to Beer's law is shown by 
the fairly constant value of the molecular extinction coefficient. 
TABLE I 




6.21 x 10-4 M 1.964 3160 
6.1_5 x 10-4 M 1.940 31.58 
4.1_5 X 10-4 M 1.310 3160 







230 2.900 7000 
232 2.100 6500 
234 2.300 5550 
236 1.437 3460 
238 0.758 1830 
240 0.428 1030 
242 0.300 723 
244 0.255 614 
246 0.238 574 
248 0.235 566 
250 0.242 584 
252 0.255 614 
254 0.276 665 
256 0.306 737 
258 0.348 840 
260 0.395 952 
262 o.455 1098 
264 o.538 1300 
266 0.662 1500 
268 0.718 1730 
270 00832 2005 
272 0.960 2315 
274 1.040 2505 
276 :J,..125 2715 
278 1.235 2980 
TABLE II 
ULTRAVIOLET ABSORPTION DATA FOR 
o-IODOPHENOL (4.15 x 10-4M) 
Log ~, Log 






3.847 290 0.970 
3.815 292 o.64o 
3.746 294 0.388 
3.540 296 0.230 
3.264 298 0.140 
3.014 300 0.098 
2.861 302 0.064 
2.790 304 0.040 
2.761 306 0.030 


































































ULTRAVIOLET ABSORPTION DATA FOR 
PHENOL (4.78 x 10-~) 
E Log >. , Log 
E tn,.. I 0/I 
4275 3.631 280 0.660 
4180 3.621 282 0.,02 
3800 3.,580 284 0.258 
2960 3.463 286 0.112 
1805 3.2.57 288 0.046 
904 2.9,56 290 0.023 
38.5 2.586 292 
161 2.207 294 
84 1.923 296 
67 1.827 298 
71 1.852 300 
84 1.923 302 
111 2.045 304 
142 2.1.53 306 
184 2.265 308 
247 2.393 310 
329 2.517 312 
402 2.604 314 
515 2.712 316 
653 2.815 318 
795 2.900 320 
950 2.978 322 
1152 3.062 324 
1338 3.127 326 
1470 3.167 328 
1680 3.212 330 
1762 3.246 332 
1760 3.246 334 
1570 3.196 336 
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Ultraviolet Absorption Spectra of 
2,4,6-Triiodophenol and Phenol 
24 
The position of maximum absorption of 2,4,6-triiodophenol was 
at 296 millimicrons. The spectra of the iodinated product, in com-
parison to that of phenol, exhibited an increase in intensity and a 
pronounced broadening of the absorption band in addition to the shift 
to longer wavelengths. The spectral curve of 2,4,6-triiodophenol 
does not show a high degree of band structure, and is flattened in 
comparison to that of phenol. 
Conformity to Beer's law was found for 2,4,6-triiodophenol. 
TABLE IV 
BEER'S LAW BEHAVIOR OF 2,4,6-TRIIODOPHENOL 
Concentration Log I/I 
5.46 X 10-4 M 1.535 2810 
1.82 x 10-4 M 0.512 2810 
1.27 X 10-4 M O.J56 2803 
0.89 X 10-4 M 0.250 2808 
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TABLE V 
ULTRAVIOLET ABSORPTION DATA FOR 
2,4,6-TRIIODOPHENOL (1.82 x 10-4 M) 
>i, Log f Log ~, Log E Log n,,.. I/I E l'n_H IofI E. 
220 280 0.358 1970 3.295 
222 282 0.375 2060 3.314 
224 284 o.402 2210 3.345 
226 286 0.430 2360 3.374 
228 288 0.450 2475 3.394 
230 290 0.468 2575 3.411 
232 292 0.480 2640 3.422 
234 294 0.500 2750 3.440 
236 296 0.512 2810 3.449 
238 298 o.496 2730 3.437 
240 2.650 14500 4.160 300 0.461 2540 3.405 
242 2.400 13200 4.120 302 0.430 2360 3.373 
244 2.250 12400 4.092 304 0.412 2265 3.356 
246 2.100 11500 4.060 306 0.400 2200 3.343 
248 1. 700 9340 3.971 308 0.375 206o 3.314 
250 1.255 6800 3.833 310 0.335 1840 3.265 
252 0.022 5060 3.705 312 0.292 1605 3.206 
254 0.720 3960 3.598 314 0.250 1375 3.138 
256 o.585 3220 3.508 316 0.225 1240 3.094 
258 o.510 2820 3.450 318 0.205 1130 3.054 
260 o.482 2650 3.424 320 0.193 1060 3.026 
262 o.466 2560 3.408 322 0.183 1005 3.003 
264 o.454 2500 3.398 324 0.173 950 2.978 
266 o.438 2410 3.382 326 0.163 895 2.952 
268 o.414 2275 3.357 328 0.152 835 2.922 
270 0.383 slOO 3.323 330 o.142 780 2.892 
272 0.358 1970 3.295 332 0.127 700 2.846 
274 0.345 1900 3.280 334 0.112 615 2.790 
276 0.342 1880 3.275 336 0.095 522 2.718 
278 0.345 1900 3.280 338 0.080 440 2 •. 642 
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Ultraviolet Absorption Spectra 
Diiodo-o-Cresol and o-Cresol 
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The position of maximum absorption of diiodo-o-cresol occurs 
at 288 m.illimicrons, and that of o-cresol at 274 m.illimicrons. The 
spectrum of diiodo-o-cresol shows increased intensity and some 
broadening of absorption bands as compared to that of o-cresol. 
Elimination of the band structure of o-cresol is illustrated by 
the flattened spectral curve of the iodinated product. 
The diiodo-o-cresol was found to conform to Beer 1 s law. 
TABLE VI 
BEER'S IAW BEHAVIOR OF DIIODO-o-CRESOL 
Concentration Log I/I 
5.00 x 10-4 M 1.115 2230 
3.05 X 10-4 M 0.670 2230 
1.80 x 10-4 M 0.402 2235 
1.08 x 10-4 M 0.241 2230 
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TABLE VII 
ULTRAVIOLET ABSORPTION DATA FOR 
DII0DO-o-CRES0L (5.oo X 10-4M) 
"· Lo7 E Log ). ' Log Log 111,-. I 0 I ( rn f-4 I /I E 
220 280 0.922 1840 3.264 
222 282 0.975 1950 3.290 
224 284 1.025 2050 3.312 
226 286 1.080 2160 3.334 
228 288 l.ll5 2230 3-348 
230 290 1.082 2170 3.336 
232 292 1.015 2030 3.307 
234 294 0.955 1910 3.280 
236 296 0.920 1840 3.265 
238 298 0.860 1720 3.235 
240 300 0.762 1525 3.182 
242 302 0.632 126.5 3.102 
244 2.650 5300 3.733 304 o.512 1025 3.010 
246 2.500 .5000 3.699 306 o.415 830 2.920 
248 1.8.50 3700 3.568 308 0.340 680 2.833 
250 1.330 2660 3.425 310 0.277 555 2.744 
252 1.024 2050 3.312 312 0.235 460 2.663 
254 0.890 1780 3.2.50 3:¼ 0.200 400 2.603 
2--56 o. 792 1585 3.200 316 o.rs 350 2.544 
2.58 0.750 1500 3.176 318 0.150 300 2.477 
260 0.728 1460 3.164 320 0.133 266 2.424 
262 o. 718 1440 3.158 322 0.120 240 2.380 
264 0.712 1428 3.154 324 0.105 210 2.322 
266 0.712 1428 3.154 326 0.095 190 2.278 
268 0.718 1440 3.158 328 0.08.5 170 2.230 
270 0.728 1460 3.164 330 0.07.5 150 2.176 
272 0.746 1495 3.174 332 0.065 130 2.114 
274 0.780 1560 3.193 334 0.060 120 2.080 
276 0.820 1640 3.215 336 0.050 100 2.000 
278 o.875 17.55 3.244 338 0.040 80 1.904 
































ULTRAVIOLET ABSORPTION DATA FOR 
o- CRESOL (8.88 x 10-4 M) 




2330 3.368 286 0.430 
2080 3.318 288 0.182 
1400 3.146 290 0.070 
724 2.860 292 
326 2.514 294 
143 2.1.55 296 
79 1.898 298 
62 1.793 300 
70 1.846 302 
88 l.9L6 304 
122 2.086 306 
164 2.215 308 
216 2.334 310 
286 2.4.56 312 
360 2 • .556 314 
485 2.686 316 
620 2.793 318 
7.52 2.877 320 
926 2.968 322 
1125 3.050 324 
1320 3.120 326 
1.500 3.176 328 
1670 3.222 330 
1830 3.262 332 
1895 J.277 334 
1835 3.263 336 











3 .5 \ -I 
I 
3 . 0 
w 
2 . 5 
'\ / l 
.t \ I 7 \ \ 0 \ I 
I I 
. \ \ 0 J I l l 
I 0 \ I I l f . 
I I '\ ~-\ t i\1 ' I 0 I 0 I 
2 . 0 
1. 5 
220 






260 280 300 320 
WAVELENGTH IN MILLIMICRONS 
FIG. 4 ULTRAVIOLET ABSORPTION SPECTRA 
OF 011000 o- CRESOL : 
ANO o-CRESOL : -0-0-0-




Ultraviolet Absorption Spectra of 
Diiodo-m-Cresol and m-Cresol 
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The position of maximum absorption of diiodo-m-cresol was at 
294 millimicrons, and that of m-cresol was at 274 mill:L1ri.crons. In 
addition to the shift to longer wavelengths, the absorption band of 
diiodo-m-cresol was broader and exhibited an increase in intensity 
of absorption. The band structure of the iodinated product was 
smoother than that of the m-cresol. 
A reasonable degree of conformity to Beer's law was found 
for diiodo-m-cresol. 
TABLE IX 
BEER'S LAW BEHAVIOR OF DIIODO-m-CRESOL 
Concentration Log Io/I 
4.80 x 10-4 M 1.025 2138 
2.40 x 10-4 M o • .514 2142 
1.20 X 10-4 M 0.256 2133 
1.92 X 10-4 M o.414 2)16 
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TABLE X 
ULTRAVIOLET ABSORPTION DATA Fffi 
DIIODO-m- CRESOL (4 .80 x 10-4M) 
>i, 1- E Log ;,.. , Log E Log 
rn~ I~7r E. h'l t-4 I /I E 
220 280 0.780 1650 3.218 
222 282 0.832 1735 3.240 
224 284 o.888 1850 3.267 
226 286 0.928 1935 J.287 
228 -~ 288 0.962 2005 3.303 
230 290 0.990 2060 J.314 
232 292 1.020 2122 3.327 
234 294 1.025 2138 3.338 
236 296 0.985 2055 J.312 
238 298 0.910 1900 J.278 
240 JOO o.84o 1750 J.243 
242 302 0.782 1650 J.218 
244 304 0.740 1542 J.188 
246 306 0.670 1400 3.146 
248 308 o.578 1205 3.081 
2_So 2.505 5220 J.718 ,310 o.488 1018 3.008 
252 1.828 3810 3.582 312 o.420 875 2.943 
254 1.400 2920 J.466 314 0.365 760 2.882 
256 1.103 2300 3.362 316 O.]"J 686 2.837 
258 0.960 2000 3.300 318 0.308 642 2.808 
260 o.886 1850 J.268 320 0.286 595 2. 775 
262 o.848 1770 3.248 322 0.270 562 2.750 
264 0.830 1730 3.238 324 0.252 526 2.722 
266 0.810 1690 3.228 326 0.23.5 490 2.690 
268 0.790 1650 3.218 328 0.212 441 2.645 
270 0.764 1594 3.202 330 0.190 396 2.600 
272 0.746 1556 3.192 332 0.162 338 2.530 
274 0.740 1542 J.188 334 0.138 288 2.460 
276 0.742 1548 3.190 336 0.112 234 2.370 


































ULTRAVIOLEr ABSORPTION DATA FOR 
m-CRESOL (6.70 x 10-~) 
E Log ,>., Log 
E tnr, I 0/I 
280 1.000 
282 0.915 
3150 3-498 284 0.670 
3130 3.496 286 0.342 
2850 3.455 288 0.155 
2305 3.364 290 0.010 
1585 3.200 292 0.032 
860 2.935 294 
418 2.622 296 
202 2.305 298 
99 1.994 JOO 
82 1.915 302 
87 1.940 304 
108 2.034 3o6 
138 2.140 308 
179 2.253 310 
233 2.368 312 
306 2.486 314 
392 2.596 · 316 
500 2.699 318 
630 2.800 320 
760 2.882 322 
915 2.962 324 
1092 3.038 326 
1255 J.098 328 
1408 3.149 330 
1560 3.193 332 
1670 3.223 334 
1620 3.210 336 



































\ V I\ / \ \ ~\ I \ 
I I'\ 0 I ! I I 






220 240 260 280 300 320 
WAVELENGTH IN MILLIMICRONS 
FIG . 5 ULTRAVIOLET ABSORPTION SPECTRA 
OF 011000-m- CRESOL : ------
ANO m - CRESOL : - o -o -•-





Ultraviolet Absorption Spectra of 
2-Iodo-p-Cresol and p-Cresol 
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The position of maximum absorption of 2-iodo-p-cresol was at 
290 millimicrons, while that of p-cresol was at 280 millimicrons. 
In addition to the shift to longer wavelengths, the absorption band 
of 2-iodo-p-cresol was broadened, and exhibited an increase in 
intensity relative to that of p-cresol. 
Conformity to Beer's law is shown in the table below. 
TABLE XII 
BEER'S LA.W BEHAVIOR OF 2-IODO-p-CRESOL 
Concentration Log I/I 
4.79 X 10-4 M 1.000 2095 
3.19 X 10-4 M 0.671 2105 
2.87 x 10-4 M 0.603 2100 
1.60 x 10-4 M 0.335 2095 
36 
TABLE XIII 
ULTRAVIOLET ABSORPTION DATA FOR 
2-IODO-p-CRESOL (4.h2 x 10-4 M) 
~. Log E Log ?I) 107 Log 
tn f1 I /I E n-i,-.. I 0 I ( 
220 280 0.780 1768 3.248 
222 282 0.828 1874 3.273 
224 284 0.860 1948 3.290 
226 286 0.890 2010 3.304 
228 288 0.920 2080 3.318 
230 290 0.925 2095 3.322 
232 292 0.900 2040 3.310 
234 2.600 5880 3.770 294 0.860 1948 3.290 
236 2.525 5620 3~750 296 o.84o 1900 3.278 
238 2.L.50 .5540 3.744 298 0.828 1872 3.272 
240 2.270 .5130 3.710 300 0.780 1768 3.248 
242 2.000 4520 3. 6.56 302 0.662 1.500 3.176 
244 1.720 3890 3 • .590 304 0 • .522 1180 3.072 
246 1.33.5 3020 3.480 306 o.4oo 90.5 2.9.56 
248 0.960 217.5 3.337 308 0.300 680 2.834 
2.50 0.636 1440 3.1.58 310 0.226 .512 2.710 
2.52 o.462 1048 3.060 312 0.174 394 2.596 
254 0.388 878 2.942 3lu 0.138 312 2 .l!94 
256 0.358 810 2.910 316 0.110 249 2.396 
258 0.3.52 800 2.904 318 0.090 204 2.310 
260 0.356 806 2.907 320 0.075 170 2.230 
262 0.372 842 2.926 322 0.063 143 2.156 
264 0.392 886 2.948 324 0.054 122 2.086 
266 0.420 950 2.978 326 0.045 102 2.010 
268 o.458 1038 3.016 328 0.038 86 1.935 
270 o.498 1128 3.0.52 330 0.033 75 1.87.5 
272 0 • .5.50 1248 3.096 332 0.030 68 1.832 
274 0.600 1360 3.134 334 0.02.5 57 1.756 
276 0.660 149.5 3.175 336 0.022 50 1.700 
278 0.722 1635 3.214 338 0.020 45 1.654 
































ULTRA.VIOLET ABSORPTION DATA FOR 
p- CRESOL (8 . 80 x 10-4M) 
E Log ">I, Le~ 






2480 3.395 290 0.970 
2180 3.338 292 o.562 
1322 3.122 294 0.262 
670 2.826 296 0.115 
323 2.510 298 0.055 
152 2.182 JOO 
93 1.980 302 
70 1.849 304 
82 1.914 306 
102 2.010 308 
127 2.105 310 
165 2.217 312 
204 2.305 JJ.4 
282 2.450 316 
354 2.549 318 
444 2.648 320 
568 2.755 322 
694 2.842 324 
850 2.930 326 
1022 3.010 328 
1210 3.082 330 
1390 3.143 332 
1548 3.190 334 
1695 3.229 336 




















3 . 0 
w I I 
0 
C) I 0 \ 
0 
\ I \ ...J 0 
\ I 
I 
\ 0 2 . 5 
\ 
I . 0 . 
I I \ J \ \] I . I \ I 0 
I I 




I. 5 ,____. _ ___.__....1..._..1..-_.1-.-.--J----I..-....L...-......__....____. __ 
220 240 260 280 300 320 340 
WAVELENGTH IN MILLIMICRONS 
FIG . 6 ULTRAVIOLET ABSORPT I ON SPECTRA 
OF 2 - 1000 - p- CRESOL : 
AND p-CRESOL ' - 0 -- 0 -
SOLVENT : ABSOLUTE ETHANOL 
Ultraviolet Absorption Spectra of 
Diiodo-o-Bromophenol and o-Bromophenol 
The position of maximum absorption of diiodo-o-bromophenol 
occurred at 294 millirnicrons, and that of o-bromophenol at 278. 
Although this was a complete spectral shift relative to that of 
o-bromophenol, only a very slight increase in intensity of ab-
sorption was found. The primary absorption band was broadened, 
39 
and the spectrum resembled those of the iodinated products of ortho 
and para chlorophenols. 
Diiodo-o-bromophenol was found to conform quite well to Beer 's 
law. 
TABLE XV 
BEER'S LAW BEHAVIOR OF DIIODO-o-BROMOPHENOL 
Concentration Log Ic/I E 
5.79 x 10-4 M 1.590 2742 
2.90 x 10-4 M 0.792 2740 
2.03 X 10-4 M o.556 2740 
-4 1.42 X 10 M 0.389 2740 
40 
TABLE XVI 
ULTRAVIOLET ABSORPTION DATA FOR 
DIIODO-o-BROMOPHENOL (5.79 x 10-4 M) 
t\, Log E Log ") Log E Log 111 f1 Ic/I E rn r' I /I E 
220 280 1.050 1810 3.257 
222 282 1.120 1940 3.287 
224 284 1.216 2100 3.322 
226 286 1.300 2240 3.350 
228 288 1.363 2360 3.372 
230 290 1.441+ 2500 3.398 
232 292 1.542 2660 3-~-25 
234 294 1.590 2742 3.438 
236 296 1.550 2680 3.428 
238 298 1.441+ 2500 3.398 
240 JOO 1.364 2360 3.372 
242 302 1.330 2300 3.362 
244 304 1.300 2240 3.350 
246 306 1.217 2100 3.322 
248 308 1.065 1840 3.264 
250 2.700 4660 3.668 310 0.880 1520 3.182 
252 2.060 3560 3.652 312 0.730 1260 3.100 
254 1.605 2780 3.444 314 0.600 1040 3.017 
256 1.340 2320 3.365 316 0.500 865 2.938 
258 1.196 2065 3.311.i 318 0.420 725 2.860 
260 1.110 1920 3.282 320 0.37,0 640 2.806 
262 1.047 1810 3.257 322 0.320 553 2.742 
264 1.005 1740 3.240 324 0.280 484 2.685 
266 0.920 1680 3.225 326 0.240 415 2.615 
268 0.925 1600 3.204 328 0.205 354 2.548 
270 o.895 1550 3.190 330 0.175 302 2.482 
272 o.885 1530 3.184 332 0.145 250 2.398 
274 o.895 1550 3.190 334 0.125 216 2.334 
276 0.930 1610 3.206 336 0.100 173 2.238 
278 0.980 1700 3.230 338 0.080 138 2.140 
41 
TABLE XVII 
ULTRAVIOLET ABSORPTION DATA FOR 
o- BROMOPHENOL (5.26 x 10-4 M) 
;>\) Lj E Log i\ Log E Log 
rn rt I I E tnt-1 IoLI E 
220 280 1.342 2555 3.408 
222 2.600 4940 3.694 282 1.250 2380 3.376 
224 2.520 4800 3.680 284 1.217 2310 3.364 
226 2.100 4000 3.602 286 1.080 2055 3.312 
228 1.630 3100 3.490 288 0.125 1380 3.140 
230 1.185 2250 3.352 290 0.365 695 2.842 
232 0.815 1550 3.190 292 0.164 312 2.494 
234 o.55o 1045 3.019 294 0.075 142 2.152 
236 0.386 735 2.866 296 0.033 63 1.800 
238 0.288 547 2.738 298 0.017 32 1.506 
240 0.220 418 2.622 300 
242 0.17.5 332 2.520 302 
244 0.145 276 2.440 304 
246 0.128 243 2.385 306 
248 0.126 240 2.380 308 
250 0.132 251 2.400 310 
252 0.150 285 2.455 312 
254 0.180 342 2.534 314 
256 0.225 428 2.632 316 
258 0.287 545 2.736 318 
260 0.355 675 2.830 320 
262 o.45o 855 2.932 322 
264 o.56o 1065 3.027 324 
266 o.684 1300 3.114 326 
268 0.830 1.580 3.198 328 
270 0.990 1880 3.274 330 
272 1.110 2110 3.324 332 
274 1.230 2340 3.370 334 
276 1.364 2590 3.413 336 




3 . 5 
3 . 0 
0\ 
I \ \ I 
\ I \ l--lXA \ 
I \ Y' \ \ I 0 \ \ 'i1 0 . I 











\ I I \ 0 I \ 




' ' o,ea.J,o \ 
I I \ 
I o 






240 260 280 300 320 
WAVELENGTH IN MILLIMICRONS 
FIG . 7 ULTRAVIOLET ABSORPTION SPECTRA 
OF 011000 - o - BROMOPHENOL: 
AND o-BROMOPHENOL : -o- -o-




Ultraviolet Absorption Spectra of 
Diiodo-p- Bromophenol and p-Bromophenol 
43 
The prirnary maximum absorption band of diiodo-p-bromophenol 
was centered at 294 and 296 millimicrons, and that of p-bromophenol 
was at 284 millirnicrons. In addition to the shift to longer wave-
lengths, the absorption band of the iodinated product exhibited a 
pronounced increase in intensity, and was broader than that of the 
p-bromophenol. 
Diiodo-p-bromophenol was found to conform to Beer's law of 
absorption. 
TABLE XVIII 
BEER'S LAW BEHAVIOR OF DIIODO-p-BROMOPHENOL 
Concentration Log I/I E 
).98 X 10-4 M 1.180 2960 
2.79 X 10-4 M 0.826 2960 
1.95 X 10-4 M o.578 2964 
1.37 X 10-4 M 0.405 2957 
44 
TABLE XIX 
ULTRAVIOLET ABSORPTION DATA FOR 
DIIODO-p-BROMOPHENOL (3.98 x 10-4 M) 
'?\, Log E Log ~. Log Log n, ,4 I /I E rn l'4 I/I E 0 
220 280 0.820 2060 3.314 
222 282 o.890 2240 3.386 
224 284 0.965 2430 3.386 
226 286 1.020 2560 3.408 
228 288 1.060 2660 3.425 
230 290 1.107 2780 3.444 
232 292 1.148 2880 3.459 
234 294 1.180 2960 3.472 
236 296 1.180 2960 3.459 
238 298 1.140 2860 3.456 
240 300 1.100 2760 3.440 
242 302 1.094 2750 3.439 
244 304 l.105 2780 3.444 
246 2.720 6840 J.835 306 1.010 2690 3.340 
248 2.300 6040 3.781 308 0.960 2415 3.382 
250 1.790 4500 3.653 310 0.780 1960 3.292 
252 1.320 3320 3.520 312 0.630 1585 3.200 
254 0.990 2490 3.396 314 0.500 1260 3.100 
256 0.790 1990 3.298 316 0.410 1030 3.013 
258 0.690 1740 3.240 318 0.345 865 2.937 
260 o.64o 1610 3.207 320 0.295 742 2.870 
262 0.618 1555 3.191 322 0.255 640 2.806 
264 0.605 1520 3.182 324 0.223 560 2.748 
266 0.600 1510 3.178 326 0.195 490 2.690 
268 o.595 1498 3.175 328 0.170 428 2.632 
270 0.608 1530 3.184 330 0.152 382 2.582 
272 0.628 1580 3.198 332 0.130 326 2.513 
274 0.660 1660 3.220 334 0.115 289 2.460 
276 0.710 1790 3.252 336 0.100 251 2.400 
278 0.766 1925 3.284 338 0.086 216 2.334 
45 
TABLE XX 
ULTRAVIOLET ABSORPTION DATA FOR 
p- BRONOPrfENOL (3 .88 x 10-4 M) 
"· Log E Log A, Lo' Log tl'lf-C rjr E m f-l I 0 I ( 
220 280 0.590 1520 3.182 
222 282 o.64o 1640 3.217 
224 284 o.655 1690 3.228 
226 286 0.628 1620 3.210 
228 288 o.510 1470 3.167 
230 290 0.540 1390 3.143 
232 2.810 7240 3.860 292 o.495 1278 3.106 
234 2.310 5940 3.775 294 0.373 960 2.983 
236 1.730 4460 J.650 296 0.222 572 2.758 
238 1.235 3180 3.503 298 0.107 276 2.440 
240 0.975 2520 3.402 JOO 0.048 124 2.094 
242 0.100 1800 3.255 302 0.025 64 1.806 
244 o.514 1325 3.122 304 
246 0.395 1020 3.010 306 
248 0.310 800 2.904 308 
250 0.250 645 2.810 310 
252 0.210 540 2.733 312 
254 0.182 470 2.673 314 
256 0.166 428 2.632 316 
258 0.163 420 2.624 318 
260 0.170 438 2.642 320 
262 0.185 476 2.678 322 
264 0.210 540 2.733 324 
266 0.243 626 2.797 326 
268 0.280 721 2.858 328 
270 0.330 850 20930 330 
272 0.382 985 2.994 332 
274 o.442 1140 3.056 334 
276 0.500 1290 3.110 336 
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Ultraviolet Absorption Spectra of 
Diiodo-o-Chlorophenol and o-Chlorophenol 
47 
The position of maximum absorption of diiodo-o-chlorophenol 
was at 294 millimicrons, and that of o-chlorophenol was at 278 
millimicrons. In addition to being centered at a longer wave-
length, the absorption band of the iodinated product was some-
what broadened, but did not show a great increase in intensity of 
absorption as compared to that of o-chlorophenol. 
The diiodo-o-chlorophenol was found to conform quite close-
ly to Beer's law. 
TABLE XXI 
BEER'S LAW BEHAVIOR OF DIIODO-o-CHLOROPHENOL 
Concentration Log I 0/I E 
5.42 X 10-4 M 1.395 2575 
3.79 x 10-4 N 0.975 2572 
2.65 x 10-4 M 0.681 2570 
1.38 X 10-4 M 0.343 2577 
48 
TABLE XXII 
ULTRAVIOLET ABSORPTION DATA FOR 
DIIODO-o-CHLOROPHENOL (5.42 x 10-4 M) 
;\, Log E Log ,\, Lo' Log 
l'Y\~ I 0 /I E rn l'4 Io I € 
220 280 0.910 1680 3.227 
222 282 0.990 1830 3.262 
224 284 1.065 1970 3.294 
226 286 1.135 2090 3.320 
228 288 1.202 2220 3-346 
230 290 1.283 2370 3.375 
232 292 1.366 2520 3.402 
234 294 1.395 2575 3.410 
236 296 1.345 2480 3.394 
238 298 1.268 2340 3.369 
240 300 1.332 2275 3.357 
242 302 1.332 2275 3.357 
244 304 1.210 2230 3.348 
246 306 1.113 2060 3.314 
248 308 0.950 1750 3.243 
250 2.340 4320 3.636 310 0.765 1410 3.150 
252 1.650 3040 3.483 312 0.615 1138 3.056 
254 1.280 2360 3.373 314 o.487 900 2.954 
256 1.074 1980 3.296 316 o.Lno 740 2.870 
258 0.975 1800 3.255 318 0.332 613 2.788 
260 0.920 1700 3.230 320 0.282 520 2 .716 
262 o.885 1630 3.212 322 0.240 443 2.647 
264 0.860 1590 3.200 324 0.204 376 2.575 
266 0.830 1530 3.185 326 0.175 323 2.510 
268 0.800 1480 3.170 328 0.147 272 2.435 
270 0.770 1425 3.154 330 0.123 227 2.356 
272 o. 762 1408 3.148 332 0.104 192 2.283 
274 0.776 1432 3.156 334 0.085 157 2.196 
276 0.805 1490 3.173 336 0.010 130 2.114 
278 o.85o 1570 3.196 338 0.060 111 2.045 
?\, Log 
































ULTRAVIOLET ABSORPTION DATA FOR 
o- CHLOROPHENOL (6.16 x 10-4 M) 
E Log ~, Lo' t tn/-4 I I 
280 1.31.5 
4210 3.62.S 282 1.2.50 
4000 3.602 284 1.200 
3.540 3.550 286 0.985 
2800 3.448 288 0 • .560 
1820 3.260 290 0.247 
9.58 2.982 292 0.100 
4.50 2.654 294 0.042 
214 2.330 296 0.020 
117 2.068 298 
78 1.893 300 
7.5 1.874 302 
87 1.94.5 304 
110 2.042 306 
141 2.1.50 308 
182 2.260 310 
230 2.362 312 
313 2.496 314 
405 2.608 316 
510 2.708 318 
652- 2.81.5 320 
828 2.913 322 
1000 3.000 324 
1232 3.090 326 
1460 3.164 328 
1700 3.230 330 
1890 3.276 332 
2130 3.328 334 
2330 3.367 336 
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The position of maximum absorption of diiodo-m-chlorophenol 
was at 298 millimicrons, while that of m-chlorophenol was at 276. 
In addition to the absorption band at 298 millimicrons, a band of 
less intensity was located at 277 millimicrons. The spectrum of 
diiodo-m-chlorophenol thus differs from those of tre ortho and 
para derivatives, and does not resemble that of m-chlorophenol. 
51 
The intensity of absorption at maximum was less than that of m-chloro-
phenol.. 
Conformity to Beer's law was found for the diiodo-m-chloro-
phenol. 
TABLE XXIV 
BEER'S LAW BEHAVIOR OF DIIODO-m-CHLOROPHENOL 
Concentration Log Ic/I E 
J.45 X 10-4 M o.575 1670 
2.42 x 10-4 M 0.403 1665 
1.57 X 10-4 M 0.262 1670 
1.21 x 10-4 M 0.202 1668 
52 
TABLE XIT 
ULTRAVIOLET ABSORPTION DATA FOR 
DIIODO-m- CHLOROPHENOL (3.45 x 10-4 M) 
,\, Lo7 E Log r\ . Log E Log Yl'\fi lo I E h'\,... I 0 /I E. 
220 1.825 5300 J.725 280 0.395 1146 3.059 
222 1.790 5200 3.716 282 0.395 1146 3.059 
224 1.68 4900 3.690 284 0.405 1175 3.010 
226 1.592 4620 3.665 286 o.425 1233 3.092 
228 1.490 4320 3.636 288 o.45o 1308 3.114 
230 1.385 4010 3.604 290 o.4Bo 1395 3.l.44 
232 1.280 3710 J.570 292 o.515 1495 J.174 
234 1.172 3 00 3.532 294 o.548 1590 3.302 
236 1.062 3230 3.509 296 0.568 1650 3.217 
238 0.950 2760 3.442 298 o.575 1670 3.222 
240 0.825 2400 3.380 300 o.572 1660 3.220 
242 0.755 2190 3.340 302 o.56o 1625 3.210 
244 0.610 1945 3.289 304 o.54o 1570 3.196 
246 0.600 1740 3.240 306 o.512 1490 3.173 
248 o.537 1560 3.193 308 o.475 1380 3.140 
250 o.482 1400 3.146 310 o.445 1290 3.110 
252 o.442 1280 3.107 312 o.418 1212 3.084 
254 o.425 1233 3.091 314 0.393 1140 3.056 
256 o.410 1190 3.015 316 0.378 1100 3.042 
258 o.412 1195 3.078 318 0.376 1090 3.038 
260 o.427 1240 3.094 320 0.385 1120 3.050 
262 o.445 1290 3.110 322 o.4o5 1175 3.0,0 
264 o.460 1335 3.125 324 o.430 1250 3.097 
266 o.470 136.5 3.135 326 o.465 1350 3.130 
268 o.477 1385 3.142 328 0.502 1460 3.164 
270 o.470 1365 3.135 330 o.54o 1570 3.196 
272 o.454 1315 3.119 332 o.575 1670 3.223 
274 o.438 1270 3.104 334 0.615 1785 .5.250 
276 o.420 1220 3.086 336 0.638 1850 3.267 
278 0.405 1175 3.010 338 0.660 1920 3.203 
>., Log 
































ULTRA.VIOLET ABSORPTION DATA FOR 
m-CHLOROPHENOL (4.59 x 10-4M) 
E Log X, Log 
E. rn,-. IJI 
5010 3.701 280 0.705 
4840 3.685 282 o.685 
4580 3.661 284 0.700 
4080 3.611 286 o.55o 
3580 3.554 288 0.290 
2900 3.463 290 0.120 
1940 2.288 292 0.055 
1025 3.011 294 0.022 
462 2.665 296 0.015 
174 2.240 298 
109 2.038 300 
70 1.846 302 
70 1.846 304 
83 1.920 306 
105 2.022 308 
138 2.140 310 
179 2.253 312 
229 2.360 314 
301 2.478 316 
382 2.582 318 
480 2.682 320 
618 2.792 322 
740 2.870 324 
905 2.957 326 
1090 3.038 328 
1280 3.107 330 
J.400 3.146 332 
1580 3.198 334 
1770 3.248 336 
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Ultraviolet Absorption Spectra of 
Diiodo-p- Ghlorophenol and p-Chlorophenol 
55 
The position of maximum absorption of diiodo- p-chlorophenol 
was at 296 millimicrons , amll. that of p-chlorophenol was at 284. In 
addition to this shift to a l onger wavelength, the absorption band 
of the diiodo-p-chlorophenol shows a. sharp increase in i ntensity of 
absorption relative to that of p-chlorophenol. The band structure of 
the iodinated product was smoother than that of pTchlorophenol, and 
the primary absorption band was broader. 
The diiodo-p-chlorophenol was found to conform to Beer's Law. 
TABLE XXVII 
BEER'S IAW BEHAVIOR OF DIIODO-p-CHLOROPHENOL 
Concentration Log I o/I E 
2.63 X 10-4 M 0.820 3120 
1.84 X 10-4 M o.573 3ll4 
1.29 X 10-4 M o •. 402 3116 
0.90 x 10-4 M 0.281 3122 
56 
TABLE XXVIII 
ULTRAVIOLET ABSORPTION DATA FOR 
DIIODO-p-CHLOROPHENOL (2.63 x 10-4 M) 
~. Log E Log .>i, Log E Log 
tr\!"'- r/r E m~ I 0/I E 
220 280 0.545 2075 3.317 
222 282 o.592 2255 3.3.53 
224 284 o.64o 2440 3.388 
226 286 0.680 2590 3.Li13 
228 288 0.710 2700 3-432 
230 290 0.740 2820 3-450 
232 292 0.110 2930 3.467 
234 294 0.808 3075 3.488 
236 296 0.820 3120 3-494 
238 298 0.800 3040 3.483 
240 300 0.782 2975 3.473 
242 2.350 8950 3-9.52 302 0.180 2970 3-472 
244 2.000 7600 3.882 304 0.790 3000 3.477 
246 1.630 6200 3-792 306 0.155 2880 3.460 
248 1.350 5140 3.710 308 0.610 2550 3.406 
250 1.040 3960 3.598 310 o.545 2075 3.317 
252 o. 775 2950 3.470 312 0.430 1640 3.214 
254 0.590 2240 3.350 31Li 0.340 1290 3.110 
256 0.490 1865 3.210 316 o.28r 1065 3.027 
258 o.442 1680 3.225 318 0.236 900 2.955 
260 o.425 . 1620 3.210 320 0.205 780 2.892 
262 o.~.14 1575 3.197 322 0.182 692 2.840 
264 0.402 1530 3.185 324 0.162 615 2.790 
266 0.394 1500 3.176 326 o.145 550 2.740 
268 0.390 1485 3.172 328 0.135 514 2.711 
270 0.395 1500 3.176 330 0.120 456 2.660 
272 0.410 1560 3.193 332 0.110 418 2.622 
274 o.435 1655 3.218 334 0.100 380 2.580 
276 o.465 1770 3.248 336 0.090 342 2.534 
278 o.505 1920 3.283 338 0.080 304 2.483 
57 
'fABLE XXIX 
ULTRAVIOLET ABSORPTION DATA FOR 
p-CHLOROPHENOL (6.22 x 10-4 M) 
I\, Log Log \ Log E Log 
ml-i I 0 /I E tn,... 1n/I E 
220 280 1.050 1690 3.227 
222 282 1.148 1845 3.264 
224 284 1.183 1900 3.278 
226 286 1.121 1805 3.256 
228 288 1.016 1630 3.212 
230 290 0.960 1540 3.187 
232 292 0.880 1420 3.152 
234 294 0.660 1060 3.025 
236 2.500 4020 3.604 296 0.372 598 2.777 
238 1.430 2300 3.362 298 0.175 281 2.448 
240 0.715 1150 3.060 300 0.075 121 2.082 
242 0.350 563 2.750 302 0.030 48 1.682 
244 0.170 273 2.436 304 
246 0.098 158 2.198 306 
248 0.075 121 2.082 308 
250 0.012 116 2.064 310 
252 0.083 134 2.126 312 
254 0.100 161 2.206 314 
256 0.130 209 2.320 316 
258 0.162 260 2.415 318 
260 0.203 326 2.513 320 
262 0.257 397 2.598 322 
264 0.317 510 2.708 324 
266 0.393 632 2.800 326 
268 o.la4 761 2.882 328 
270 o.58o 933 2.970 330 
272 0.680 1095 3.040 332 
274 0.785 1262 3.100 334 
276 0.890 1430 3.155 336 
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Ultraviolet Absorption Spectra of 
4- Iodo-m-Hydro:xybenzoic Acid 
and m-Hydro:xybenzoic Acid 
59 
The position of maximum absorption of 4-iodo-m-cydroxy-
benzoic acid was at 304 millimicrons, and that of m-cydro:xybenzoic 
acid was at 298 millimicrons. The absorption band of the iodinated 
product, although not broadened to aey great extent, exhibited a 
very pronounced increase in intensity of absorption compared to 
that of the band of m-hydroxybenzoic acid. 
A tendency to deviate from Beer 's law was fourrl for 
4- iodo-m-hydroxybenzoic acid. 
TABLE XXX 
BEER'S I.Ji..W BEHAVIOR OF 4-IODO-m-HYDROXYBENZOIC ACID 
Concentration Log Io/I E 
J.79 X 10-4 M 1.930 5090 
2.66 x 10-4 M 1.342 5040 
-4 1.33 X 10 M o.65o 4890 
0.93 X 10-4 M 0.450 4840 
TABLE XXXI 
ULTRAVIOLET ABSORPTION DATA FOR 
4- IODO-m-HYDROXYBENZOIC ACID (3.79 x 10-4 M) 
ti ' Log E Log ~. Lo7 E Log Mf'i I /I E O'l!"1 I 0 I E 
220 280 0.900 2380 3.377 
222 282 0.890 2220 3.347 
224 284 0.930 2460 3.397 
226 286 1.010 2670 3.427 
228 288 1.122 2060 3.472 
230 290 1.255 3310 3.520 
232 292 1.392 3680 3.566 
234 294 1.535 4050 3.608 
236 296 1.682 4440 3.648 
238 298 1.800 4750 3.678 
240 300 1.880 4960 3.696 
242 302 1.925 5080 3.707 
244 304 1.935 5090 3.708 
246 306 1.882 4960 3.696 
248 308 1.820 4800 3.682 
250 310 1.714 4520 3.656 
252 312 1.560 4120 3.616 
254 314 1.327 3500 3.545 
256 316 1.082 2860 3.457 
258 318 0.818 2160 3.335 
260 2.600 9770 3.992 320 0.400 1505 3.178 
262 2.450 9200 J.965 322 0.275 1035 3.015 
264 2.200 8170 3.913 324 0.175 658 2.820 
266 1.900 7150 3.865 326 0.108 406 2.610 
268 1.640 6160 3.790 328 0.065 244 2.387 
270 2.030 5350 3.730 330 0.040 150 2.175 
272 1.672 4420 J.646 332 0.025 94 1.974 
274 1.380 2640 3.562 334 0.020 75 1.875 
276 1.136 3000 3-478 336 
278 0.990 2620 3.419 338 
61 
TABLE XXXII 
ULTRAVIOLET ABSORPTION DATA FOR 
m-HYDROXYBENZOIC ACID (6.08 x 10-4 M) 
~. Log E Log ~. Log E Log n, f-1 I 0 /I E mM IofI ( 
220 280 0.745 1225 3.088 
222 282 0.860 1412 3.150 
224 284 0.988 1630 3.212 
226 286 1.082 1780 3.250 
228 288 1.232 2025 3.312 
230 290 1.347 2220 3.346 
232 292 1.400 2300 3.362 
234 294 1.522 2500 3.398 
236 296 1.513 2580 3.412 
238 298 1.592 2620 3.418 
240 JOO 1.575 2580 3.412 
242 302 1.525 2500 3.398 
244 2.100 4440 3.648 304 1.438 2360 3.373 
246 1.910 3240 3.510 306 1.330 2185 3.340 
248 1.310 2155 3.333 308 1.175 1930 3.285 
250 0.815 1340 3.127 310 1.000 1645 3.216 
252 0.552 970 2.958 312 0.800 1315 3.118 
254 0.392 645 2.810 314 0.620 1020 3.00.s 
2.56 0.298 490 2.690 316 0.438 720 2.8.58 
2.58 0 .. 250 410 2.613 318 0.29.5 485 2.686 
260 0.228 37.5 2 • .574 320 0.190 312 2.~94 
262 0.223 367 2.565 322 0.115 189 2 .276 
264 0.232 382 2 • .582 324 0.070 ll5 2.060 
266 0.2.50 410 2.613 326 0.045 74 1.860 
268 0.282 464 2.667 328 0.030 49 1.688 
270 0.327 .538 2. 732 330 
272 0.382 628 2.800 332 
274 o.452 743 2.862 334 
276 o • .540 888 2.950 336 
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FIG. 12 ULTRAVIOLET ABSORPTION SPECTRA 
OF 4-IODO - m- HYOROXYBENZOIC ACID : -<>--<>-
AND m - HYDROXYBENZOIC ACID : - 0 - - 0 -
SOLVENT : ABSOLUTE ETHANOL 
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340 
Ultraviolet Absorption Spectra of 
Diiodo-m-Hydro::xybenzoic Acid 
and m-Hydro:xybenzoic Acid 
The position of maxinro.m absorption of diiodo-m-bydroxy-
benzoic acid was at 296 rrri.llimicrons, a very slight shift to a 
shorter wavelength relative to tre peak alll:sorption of m-hydroxy-
benzoic acid. In addition to the hypsochromic shift, the 
absorption band of the diiodo derivative was slightly less in 
intensity than that of m-hydro:xybenzoic acid. The absorption 
band of the diiodo-m-hydro:xybenzoic acid was broadened, and the 
band structure of the spectrum was flattened compared to that of 
the parent compound. 
Conformity to Beer I s law was found for diiodo-m-eydroxy-
benzoic acid. 
TABLE XXXIII 
BEER'S LA.W BEHAVIOR OF DIIODO-m-HYDR01W:BENZOIC ACID 
Concentration Log I 0 /I E 
-4 J.16 X 10 M 0.770 2440 
-4 2.52 x 10 M 0.615 2440 
1.89 x 10-4 M o.462 2440 




ULTRAVIOLET ABSORPTION DATA FOR 
DIIODO-m-HYDROXYBENZOIC ACID (2.52 x 10-4 M) 
t\, Log E Log ~. Log Log m,-. Iob E rY\,.., r0 7I E 
220 280 O.428 1700 3.230 
222 282 0.442 1755 3.244 
224 284 o.466 1850 3.267 
226 286 0.490 1945 3.288 
228 288 o.518 2060 3.314 
230 290 o.543 2155 3.334 
232 292 0.572 2270 3-356 
234 294 0.600 2380 3.377 
236 296 0.615 2440 3.387 
238 298 0.608 2415 3.382 
240 300 0.590 2340 3.369 
242 302 o.568 2260 3.354 
244 304 o.55o 2180 3.338 
246 2.700 10620 4.026 306 0.530 2105 3.324 
248 2.550 10110 4.005 308 0.502 1995 3.300 
250 2.200 8780 3-942 310 o.462 1835 3.264 
252 1.850 7340 3.866 312 o.418 1660 3.220 
254 1.434 5700 3-756 314 0.366 1450 3.161 
256 1.138 4510 3.654 316 0.320 1270 3.104 
258 0.930 3700 3.568 318 0.277 1100 3.042 
260 0.782 3100 3-492 320 0.242 960 2.983 
262 0.672 2770 3-442 322 0.208 825 2.917 
264 0.600 2380 3.376 324 0.184 730 2.864 
266 o.542 2135 3.329 326 0.157 622 2.794 
268 o.5oo 1985 3.298 328 0.136 540 2. 733 
270 o.466 1850 3.267 330 0.115 455 2.685 
272 o.441 1755 3.2W+ 332 0.097 385 2.585 
274 o.428 1700 3.230 334 0.080 318 2.503 
276 0.420 1670 3.222 336 0.065 258 2.412 
278 o.420 1670 3.222 338 0.055 218 2.338 
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FIG . 13 ULTRAVIOLET ABSORPTION SPECTRA 
OF 011000- m - HYDR OXYBENZOIC ACID : -o--o-
ANO m- HYOROXYBENZOIC ACID : -0- -o-
SOLVENT : ABSOLUTE ETHANOL 
65 
340 
Ultraviolet Absorption Spectra of 
Tetraiodo-o-Hydro::xybenzoic Acid and 
o-Hydrozybenzoic Acid 
66 
The position of maximum absorption of tetraiodo-o-h.,vdro:xy-
benzoic acid was at 296 millimicrons, and that of o-hydro:xybenzoic 
acid was at 304 millimicrons. Although this was a considerable 
hypsochromic shift as compared to the position of the primary band 
of o-hydro:xybenzoic acid, the intensity of absorption was slight]y 
greater. The spectrum of the iodinated product was flattened in 
comparison to that of the parent phenol. 
Tetraiodo-o-hydro:xybenzoic acid was found to conform to 
Beer's law of absorption. 
TABLE XXXV 
BEER'S LAW BEHAVIOR OF TETRAIODO-o-HYDROXYBENZOIC ACID 
Concentration Log Ic/I E 
2.39 X 10-4 i"I 0.970 4050 
1.68 x 10-4 M o.678 4040 
1.17 x 10-4 M o.473, 4042 
0.59 X 10-4 M 0.238 4035 
67 
TABLE XX.XVI 
ULTRAVIOLET ABSORPTION DATA FOR 
TETRAIOOO-o-HYDROXYBENZOIC ACID (2.39 x 10-4 M) 
I\, Log Log 
""· Lo' 
Log 
m,-i I0/I E l'l"lp,4 1a I E 
220 280 o.675 2830 3.452 
222 282 0.715 3000 3.478 
224 284 0.762 3190 3.504 
226 286 0.818 3430 3.535 
228 288 o.860 3600 3.556 
230 290 0.890 3730 3.572 
232 292 0.918 3840 3.584 
234 294 0.958 4000 3.602 
236 296 0.970 4050 3.608 
238 298 o._945 3960 3.598 
240 300 0.880 3780 3.578 
242 302 0.810 3400 3.532 
244 304 0.770 3220 3.508 
246 306 0.740 3100 3.492 
248 308 0.690 2680 3.428 
250 2.400 10050 4.000 310 0.608 2550 3.406 
252 1.750 7340 3.865 312 o.515 2160 3.335 
254 1.312 5500 3.741 314 o.438 1840 3.265 
256 1.030 4310 3.635 316 0.380 1590 3.200 
258 0.890 3730 3.572 318 0.332 1390 3.143 
260 0.815 3410 3.533 320 0.300 1260 3.100 
262 0.782 3280 3.516 322 0.277 n6o 3.065 
264 0.760 3180 3.502 324 0.255 1070 3.029 
266 0.740 3100 3.492 326 0.235 985 2.994 
268 0.110 2970 3.472 328 0.213 890 2.950 
270 0.672 2810 3.448 330 0.193 808 2.908 
272 o.642 2690 3.430 332 0.170 712 2.853 
274 0.630 2640 3.422 334 0.150 628 2.798 
276 0.630 2640 3.422 336 0.125 522 2.718 
278 o.648 2720 3.434 338 0.105 440 2.644 
68 
TABLE XXXVII 
ULTRAVIOIET ABSORPTION DATA FOR 
o-HYDROXYBENZOIC ACID (3.55 x 10-4 M) 
"' Log E Log i\ ' Log E Log rn,-. I /I E tn ~ I /I € 
220 1.410 3970 3.600 280 0.392 1105 3.044 222 1.480 4160 3.620 282 0.470 1325 3.122 224 1.590 4480 3.652 284 o.558 1575 3.197 226 1.730 4870 J.688 286 o.64o 1800 3.256 228 1.855 5220 J.718 288 0.730 2060 3.314 
230 2.000 5640 3.744 290 0.825 2320 3.366 
232 2.150 6050 3.782 292 0.920 2600 3.415 
234 2.250 6340 J.820 294 1.010 2850 J.455 
236 2.270 6400 J.807 296 1.100 3100 3.492 
238 2.220 6250 3.796 298 1.160 3270 3.515 
240 2.050 5780 3.763 JOO 1.206 3400 3.532 
242 1.580 4450 J.648 302 1.248 3510 3.546 
244 1.000 2820 J.450 304 1.265 3560 3.552 
246 0.605 1710 3.233 306 1.247 3510 3.546 
248 0.368 1038 3.016 308 1.210 3410 3.534 
250 0.228 642 2.808 310 1.150 3240 3.510 
252 0.158 445 2.648 312 1.086 3060 3.486 
254 0.115 324 2.510 314 1.000 2820 3.450 
256 0.088 248 2.394 316 0.882 2490 3.396 
258 0.086 242 2.384 318 0.740 2085 3.320 
260 0.082 231 2.374 320 0.600 1690 3.228 
262 0.085 240 2.380 322 o.468 1320 3.120 
264 0.092 260 2.415 324 0.355 1000 3.000 
266 0.107 302 2.480 326 0.252 710 2.852 
268 0.126 355 2.550 328 0.175 493 2.684 
270 0.153 430 2.634 330 0.120 338 2.530 
272 0.188 530 2.725 332 0.080 226 2.354 
274 0.230 648 2.812 334 0.055 155 2.190 
276 0.280 790 2.898 336 0.037 104 2.017 
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FIG . 14 UL TRAVIOLET ABSORPTION SPECTRA 
OF TETRAIOOO - o - HYOROXYBE NZOIC ACIO : 
ANO o - HYOROXYBENZOIC A C ID : - o - - o -
SOLVENT : ABSOLUT E E THANOL 
Ultraviolet Absorption Spectra of 
Meteyl 3,5-Diiodo-Salicylate 
and Meteyl Salicylate 
The position of maximum absorption of methyl 3,5 diiodo-
salicylate was at 334 millimicrons, a considerable shift to longer 
wavelengths in relation to that of metcyl salicylate, which was 
centered at 306 millimicrons. The broad absorption band of the 
iodinated product shows a slightly greater extent of absorption 
than does that of metcyl salicylate. The band structure of the 
spectrum of methyl 3,5-diiodo-salicylate was somewhat flattened 
as compared to that of methyl salicylate. 
70 
The methyl 3,5-diiodo-salicylate was found to conform fair1y 
well to Beer's law. 
TABLE XXXVIII 
BEER'S LAW BEHAVIOR OF METHYL 3,5-DIIODO-SALICYLA.TE 
Concentration Log I 0 /I E 
3.00 x 10-4 M 1.391 4636 
2.00 X 10-4 M 0.924 4620 
1.20 X 10-4 M o.SS4 4620 
0.72 x 10-4 M 0.330 4610 
71 
TABLE XXXIX 
ULTRAVIOLET ABSORPTION DATA FOR 
METHYL 3,5-DIIODO-SALICYLATE (2.00 x 10-4 M) 
>-., Lo' E Log f\ I LoJ E Log 
n, f1 I 0 I E I 0 I e 
230 290 0.145 725 2.860 
232 292 0.153 765 2.884 
234 294 0.166 830 2.920 
236 296 0.183 915 2.962 
238 298 0.203 1015 3.006 
24,0 2.600 13000 4.113 300 0.227 1135 3.054 
242 2.230 11150 4.047 302 0.254 1265 3.102 
244 1.850 9250 3.966 304 0.282 1410 3.149 
246 1.512 7560 3.878 306 0.318 1590 3.200 
248 1.210 6050 3.782 308 0.351 1755 3.244 
250 0.975 4875 3.688 310 0.392 1960 3.292 
252 0.810 4050 3.607 312 0.440 2200 3.342 
254 0.732 3660 3.563 314 o.492 2560 3.408 
256 0.692 3460 3.539 316 0.550 2750 3.439 
258 o.678 3390 3.530 318 0.610 3050 3.484 
260 0.662 3310 3.520 320 0.660 3300 3.518 
262 o.642 3210 3.506 322 0.720 3600 3.556 
264 0.608 3040 3.482 324 0.775 3875 3.588 
266 o.56o 2800 3.447 326 0.8 22 4110 3.614 
268 o.500 2500 3.398 328 0.8, 2 4360 3.640 
270 o.435 2175 3.337 330 0.,900 4500 3.654 
272 0.368 1840 3.264 332 0.920 4600 3.663 
274 0.308 1540 3.187 3.34 0.924 4620 3.665 
276 0.255 1275 3.105 336 0.920 4600 3.553 
278 0.211 1055 3.023 338 0.900 4500 3.654 
280 0.180 900 2.9.54 340 o.868 4340 3.638 
282 0.155 775 2.890 342 0.822 4110 3.614 
284 o.143 715 2.855 344 0.762 3810 3.580 
286 0.139 695 2.842 346 0.697 3485 3-542 
288 o.14o 700 2.845 348 0.600 3000 3.477 
72 
TABLE XL 
ULTRA VIOLET ABSORPTION DATA FOR 
METHYL SALICYLA.TE (3.22 x 10-4 M) 
II, Log E Log (\ I Lo7 E Log n-,,.. I /I E m,-.. I 0 I € 
230 2.060 6400 3.806 290 0.790 2450 3.390 232 2.400 7450 3.873 292 o.847 2640 3.422 
234 2.600 8080 3.908 294 0.995 3090 3.490 236 2.800 8700 3.940 296 1.085 3370 3.528 
238 2.800 8700 3.940 298 1.177 3650 3.563 
240 2.680 8320 3.920 JOO 1.255 3900 J.592 
242 2.470 7670 J.886 302 1.320 4100 J.613 
244 2.000 6200 3.793 304 1.365 4240 J.628 
246 1.387 4300 3.364 306 1.385 4300 3.634 
248 o.84o 2610 J.417 308 1.370 4255 3.630 
250 o.455 1415 3.150 310 1.330 4140 J.618 
252 0.260 808 2.9o8 312 1.280 3980 3.600 
254 0.157 488 2.688 314 1.200 3730 3.572 
256 0.095 295 2.470 316 1.100 3420 3.534 
258 0.068 212 2.326 318 0.970 3020 3.480 
260 0.058 180 2.255 320 0.818 2540 3.405 
262 0.058 180 2.255 322 0.662 2060 3.314 
264 0.065 202 2.305 324 0.515 1600 3.204 
266 0.078 242 2.384 326 .375 ll65 3.066 
268 0.100 310 2.492 328 0.270 840 2.925 
270 0.125 388 2.590 330 0.178 552 2.742 
272 0.156 485 2.686 332 0.112 348 2.542 
274 0.196 608 2.784 334 0.070 218 2.338 
276 0.242 750 2.876 336 0.045 140 2.146 
278 0.295 916 2.962 338 0.030 93 1.970 
280 O.J.56 lllO 3.045 340 0.020 62 1.784 
282 0.430 1335 J.125 342 
284 o.510 1590 J.200 344 
286 o.595 1850 3.268 346 
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FIG . 15 ULTRAVIOLET ABSORPTION SPECTRA 
OF 3,5-DIIODO METHYL SALICYLATE : 
I 
AND METHYL SALI CYL ATE : _ .,_ -o-





Ultraviolet Absorption Spectra of 
Ethyl 3,5-Diiodo-Salicylate 
and Ethyl Salicylate 
The position of maximum absorption of ethyl 3,5-diiodo-
salicylate was at 332, and that of ethyl salicyla.te was at 306 
millimicrons. Although this was a considerable shift relative 
to the position of the absorption band of ethyl salicylate, the 
intensity of absorption was less. The broad band of the iodinated 
product ca.used the spectrum to be flattened somewhat as compared 
to that of ethyl sa.licylate. 
Conformity to Beer's law of absorption was found for ethyl 
3,5-diiodo-salicyla.te. 
TABLE XLI 
BEER'S LA.W BEHAVIOR OF ETHYL 3,5-DIIODO-SALICYIATE 
Concentration Log rjr E 
J.88 x 10-4 M 1.385 3570 
2.72 x 10-4 M 0.965 3550 
-4 1.90 X 10 M o.678 3570 




ULTRAVIOLET ABSORPTION DATA FOR 
ETHYL 3,5-DIIOOO-SALICYLA.TE (3.88 x 10-4 M) 
,\, Log E Log ~. Lo' ( Log 
t'\'\~ I 0/I € ""' ... I 0 I 
2io 290 o.512 1320 3.120 
232 292 0.532 1370 3.136 
234 294 o.565 1460 3.164 
236 296 0.600 1550 3.190 
238 298 0.617 1590 3.200 
240 300 0.630 1630 3.212 
242 302 o.645 1660 3.220 
244 304 0.680 1750 3.242 
246 306 0.720 1860 3.269 
248 2.580 6650 3.822 308 0.755 1950 3.290 
250 2.050 5280 3.722 310 0.790 2040 3.309 
252 1.667 4300 3.633 312 0.828 2140 3.330 
254 1.418 3650 3.562 314 0.880 2270 3.355 
256 1.268 3270 3 • .514 316 0.932 2400 3.380 
2.58 1.200 3090 J .488 318 1.000 2580 3.412 
260 1.1.58 2980 3.h74 320 1.060 2730 3.436 
262 1.120 2890 3.460 322 1.125 2900 3.462 
264 1.068 27.50 3.440 324 1.190 3070 3.487 
266 0.990 25.50 3.Lo6 326 1 270 3280 3.516 
268 0.900 2320 3.365 328 1..320 3400 3.532 
270 0.800 2060 3.313 330 1.370 3540 3.548 
272 0.100 1800 3.355 332 1.385 3570 3.552 
274 0.615 1590 3.200 334 1.375 3540 3 • .548 
276 0. 5.50 1420 3.152 336 1.300 3350 3. 525 
278 o .. 500 1290 3.llO 338 1.275 3280 3.515 
280 o.488 1260 3.100 340 1.230 3170 3.500 
282 o.478 1235 3.090 342 1.158 2980 3.460 
284 o.478 1235 3.090 344 1.120 2890 3.460 
286 o.488 1260 3.100 346 1.080 2780 3.444 
288 o.495 1280 3.106 348 0.960 2480 3.394 
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TABLE XLIII 
ULTRAVIOLET ABSORPTION DATA FOR 
ETHYL SALICYLATE (2.80 x 10-4 M) 
?ii, Log Log r.' Log E Log n;,.. I/I € n, f'i I /I E 
230 1.780 6350 3.804 290 0.610 2400 3.380 
232 2.020 7210 3.858 292 o. 760 2720 3.434 
234 2.270 8100 3.909 294 o.845 3020 J.480 
236 2.450 8750 3.942 296 0.920 3280 3.516 
238 2.600 9270 3.968 298 1.000 3570 3.553 
240 2.L.50 8750 3.942 300 1.065 3800 3.580 
242 2.250 8020 3.904 302 1.122 3970 3.598 
244 1.179 6400 3.807 304 1.164 4155 3.619 
246 1.233 4400 3.644 306 1.172 4180 3.621 
248 0.750 2680 3.428 308 1.162 4150 3.618 
250 0.410 1465 3.166 310 1.133 4050 3.608 
252 0.235 840 2.925 312 1.086 3880 3.589 
254 0.142 570 2.705 314 1.020 3640 3.562 
256 0.085 304 2.483 316 0.935 3340 3.524 
258 0.062 222 2.326 318 0.825 2950 3.470 
260 0.052 185 2.267 320 0.710 2540 3.405 
262 0.052 185 2 .267 322 o.572 2040 3.310 
264 o.o.58 207 2.316 324 o.438 1565 3.194 
266 0.068 243 2.386 326 0.322 ll50 3.060 
268 0.086 307 2.h87 328 0.22s 805 2.906 
270 0.108 386 2.587 330 0.150 535 2.729 
272 0.136 485 2.686 332 0.090 322 2.,08 
274 0.170 606 2.783 334 0.060 215 2.332 
276 0.206 735 2.867 336 0.037 132 2.120 
278 0.253 904 2.957 338 0.025 90 1.954 
280 0.305 1090 3.037 340 0.017 61 1.785 
282 0.365 1300 3.112 342 
284 o.432 1545 3.189 344 
286 o.502 1800 3.255 346 
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FIG. 16 ULTRAVIOLET ABSORPTION SPECTRA 
OF 3,5 - 011000 ETHYL SALICYLATE: -o--o-
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SOLVENT : ABSOLUTE ETHANOL 
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The position of maximum absorption of diiodo-m-arninophenol 
was 308 millimicrons, and that of m-aminophenol was at 286 m:illim:i-
crons. In addition to the complete spectral shift, the intensity 
of the iodinated product was considerable greater than that of m-
am:inophenol. The spectra of the two compounds were of the same 
general shape, except that the absorption band of diiodo-m-
am:inophenol was broader than that of m-aminophenol. 
Conformity to Beer's law was found for diiodo-m-amino-
phenol . 
TABLE XLIV 
BEER'S LAW BEHAVIOR OF DIIODO-m-AMINOPHENOL 
Concentration Log I 0/I E 
2.95 X 10-4 M 0.912 3090 
2.07 x 10-4 M 0.638 3080 
-4 1.45 X 10 M o.448 3090 
-4 1.02 x 10 M 0.314 3080 
79 
TABLE XLV 
ULTRAVIOLET ABSORPTION DATA FOR 
DIIODO-m-A1"1INOPHENOL (2.07 x 10-4 M) 
A, Log E Log .>i, Log E Log ""'~ I,/I E hlH I 0 /I € 
220 280 0.255 1230 3.090 
222 282 0.257 1240 3.094 
224 284 0.267 1290 3.110 
226 286 0.286 1380 3.140 
228 288 0.313 1512 3.180 
230 290 0.350 1690 3.228 
232 292 0.390 1890 3.277 
234 294 o.435 2100 3.323 
236 296 o.48o 2320 3.366 
238 298 0.530 2560 3.409 
240 300 o.565 2730 3.437 
242 2.400 u6oo 4.065 302 0.600 2900 3.462 
244 2.180 10520 4.023 304 0.620 3000 3.478 
246 2.030 9800 3.992 306 0.633 3060 3.486 
248 1.940 9320 3.974 308 0.638 3080 3.489 
250 1.830 8840 3.947 310 0.630 3050 3.485 
252 1.770 8550 3.933 312 0.610 2950 3.470 
254 1.645 7940 3.900 314 o.575 2750 3.446 
256 1.488 7190 3.858 316 0.532 2575 3.401 
258 1.315 6350 3.804 318 o.475 2300 3.362 
260 1.115 5390 3.732 320 o.410 1980 3.297 
262 0.900 4350 3.640 322 0.342 1652 3.218 
264 0.725 3500 3.544 324 0.275 1330 3.124 
266 o.58o 2800 3.448 326 0.220 1062 3.027 
268 o.465 2250 3.353 328 0.175 845 2.928 
270 0.387 1870 3.272 330 0.142 685 2.836 
272 0.335 1620 3.210 332 0.120 580 2.764 
274 0.300 1450 3.162 334 0.100 484 2.685 
276 0.273 1320 3.120 336 0.090 435 2.640 
278 0.260 1258 3.100 338 0.080 387 2.588 
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TABLE XLVI 
ULTRAVIOLET ABSORPTION DATA FOR 
m-AMINOPHENOL (8.42 x 10-4 M) 
I\, Log Log ~. Log Log 
rn~ I 0 /I ( "",... Io/ I E: 
220 280 1.500 1780 3.250 
222 282 1.612 1915 3.282 
224 284 1.660 1970 3.294 
226 286 1.680 2000 3.302 
228 288 1.652 1960 3.292 
230 290 1.558 1850 3.'267 
232 292 1.368 1620 3.210 
234 294 1.150 1365 3.135 
236 296 0.942 1120 J.050 
238 298 0.752 895 2.952 
240 JOO 0.590 700 2.846 
242 302 0.432 513 2.710 
244 304 0.308 366 2.564 
246 2.600 3090 3.490 306 0.175 208 2.318 
248 2.450 2910 J.474 308 0.155 178 2.250 
250 2.000 2380 3.376 310 0.120 143 2.15.5 
252 1.560 1850 3.268 312 0.095 113 2.054 
254 1.175 1395 3.144 314 0.015 89 1.950 
256 o.84o 1000 3.000 316 o.o6c:: 77 1.887 
258 0.638 758 2.880 318 o.o6L, 71 1.852 
260 o.532 632 2.802 320 0.050 60 1.778 
262 0.492 584 2.767 322 
264 o.s12 608 2.785 324 
266 o.575 682 2.834 326 
268 o.665 790 2.898 328 
270 0.180 927 2.968 330 
272 0.920 109.5 3.040 332 
274 1.063 126.5 3.012 334 
276 1.220 1450 3.162 336 
278 1.370 1630 J.212 338 
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The ultravi olet absorption spectra were determined for a 
group of iodinated substituted phenols . For purposes of comparing 
spectra , those of the parent phenols were also deternunded. Each 
o.f the iodo derivatives was tested for confornuty to Beer I s law of 
absorption . 
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Absorption effects varied, in general, with regard to degree 
of iodination . Monoiodo derivatives exhibited marked increases in 
intensity of absorption relative to the parent compound, in addition 
to causing bathochromic shifts and but little alteration of the 
general shape of the spectrum. Diiodo derivatives, however, possessed 
spectra which were f l attened, with broad absorption bands, as com-
pared to those of the compounds from which they were derived. In 
addition to smoothing of band structure, diiodo substitution caused 
relatively small er increases in intensity of absorption. In the 
case of ethyl 3, 5- diiodo- salicylate and diiodo m-hydro:xy-benzoic 
acid, intensity was decreased . The absorption band of diiodo- m-
hydro:xybenzoic acid was not only of less intensity, but was shifted 
slightly to a shorter wavelength relative to the band of m- bydroJcy"-
benzoic acid . 
The effect of a high degree of substitution 1.Jy iodine is 
shown in the spectrum of tetraiodo- o- hydroJ<Ybenzoic acid . A 
relatively large hypsochromic shift was found for this compound. 
This shift to shorter wavelengths would possibzy indicate the 
presence of a state of steric hindrance. 
The spectra of the iodinated products of ortho and para 
halogen substituted phenols were very similar in shape. This 
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would seem to indicate a similarity in structure as regards the 
position of the halogen atoms on the phenol molecule. Since this 
group included 2,4,6-triodophenol, it is possible that the halogens 
of the other derivatives are situated at the 2,4 and 6 positions 
of the ring. In this same series, differing effects of diiodo 
substitution were found for ortho and para substituted phenol. 
The diiodo derivatives of p-chlorophenol and p-bromophenol showed 
considerably greater increases in intensity of absorption, but 
slightly less wavelength shifts than those of o-chlorophenol and 
o-bromophenol. The spectrum of diiodo-m-chlorophenol did not 
resemble those of the other halogenated phenols, since it possessed 
a distinct secondary absorption band. 
The greatest spectral shifts, in relation to the positions 
of the absorption bands of iodinated product c, compared to that of 
the parent compound, were found in the diiodo derivatives of o-iodo-
phenol, ethyl salicylate, meteyl salicylate, and m-aminophenol. 
These shifts to longer wavelengths indicate a loosening of the 
structure of the phenolic molecule to permit a more freely resonating 
structure. 
No deviations from Beer's law of absorption were found, with 
the possible exception of 4-iodo-m-bydro.xybenzoic acid. 
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